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Abstract 
Cytomegalovirus (CMV) and Pneumocystis jirovecii fungus are the main op-
portunistic microorganisms that affect transplanted individuals. Immunosup-
pressive drugs administered to prevent organ rejection leave the immune sys-
tem vulnerable to these infections. The present report is about a kidney trans-
planted patient using immunosuppressants who was diagnosed with cytome-
galovirus and pneumocystosis requiring admission to the intensive care unit 
(ICU). Female patient, 57 years old, a kidney transplanted three years ago, with 
comorbidities, such as systemic arterial hypertension, hypertriglyceridemia and 
type 2 diabetes mellitus. She was admitted to the hospital in January 2020 with 
a history of diarrhea, cough, malaise and weight loss of seven kg in a month. 
She made continuous use of the immunosuppressants tacrolimus® and myco-
phenolate sodium (MFS). After five days of hospitalization, she was transferred 
to the ICU due to refractory diarrhea, worsening renal function and respiratory 
pattern, requiring mechanical ventilation. Chest tomography showed changes 
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that led to the diagnostic hypothesis of CMV pneumonia or Pneumocystis ji-
rovecii. Treatment with Ganciclovir® and Bactrim® was started. The bronchial 
lavage polymerase chain reaction test confirmed the infectious condition for 
CMV and Pneumocystis jirovecii. Despite the drug therapy instituted, there 
was no improvement in the infectious condition. The patient started to present 
a general and progressive worsening of the clinical picture with loss of renal 
graft function, respiratory failure, metabolic acidosis, hemodynamic instability 
and severe distributive shock, evolving to death. In the present report, it was 
observed that after late kidney transplantation the fragility of the immune sys-
tem caused by the use of immunosuppressants contributed to the development 
of a severe infection with CMV and Pneumocystis jirovecii. Adjusting the 
doses of immunosuppressants to individual needs can be an important meas-
ure for maintaining the proper immune system and consequently avoiding late 
opportunistic infections and death outcomes. 
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1. Introduction 

Kidney transplantation is performed to restore kidney function in patients with 
end-stage kidney disease, which can be caused by diabetes, hypertension, glo-
merulonephritis, polycystic kidney disease, chronic kidney disease (CKD), among 
other factors. In Brazil, approximately six thousand kidney transplants are per-
formed each year [1], being the second country in absolute terms of kidney 
transplantation in the world. After transplant surgery, to avoid organ rejection, 
it is necessary to use immunosuppressants that control graft rejection and are 
primarily responsible for the success of the transplant. However, these drugs 
suppress immune responses contribute to many of the complications that can 
arise after a transplant, such as the appearance of cancer and the intensification 
of cardiovascular diseases and opportunistic infections [2]. Some of the most 
reported infections in the literature in renal transplanted patients are cytomega-
lovirus and pneumocystosis [3] [4]. 

Cytomegalovirus, or human herpesvirus 5 (CMV), is one of the main micro-
organisms that affect humans. The peculiarity of CMV is found in its latency af-
ter primary infection, because at any sign of low immunity there may be a reac-
tivation of the infection. In transplanted patients, CMV is the most common 
agent in causes of infection, with an incidence ranging from 20% to 60% and the 
mortality rate can reach 90% [5]. In people with weakened immune systems, as 
in the case of transplanted recipients, CMV infection can cause serious diseases 
that affect the digestive system, central nervous system and retina. 

Pneumocystosis is an opportunistic infection caused by Pneumocystis jirovecii 
fungus that is common in immunocompromised patients and can occur in indi-
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viduals with impaired innate immunity through corticosteroids, CMV infection, 
or lack humoral or cellular immune functions [6]. One study showed that up to 
one in five people may have Pneumocystis jirovecii DNA in the bronchoalveolar 
lavage fluid [7], thus suggesting the possibility of reactivating a previously estab-
lished infection as being a potential cause of disease in susceptible hosts, such as 
in the case of kidney transplanted recipients. 

The case presented here is a kidney transplanted patient using immunosup-
pressants who was diagnosed with cytomegalovirus and pneumocystosis, re-
quiring admission to the intensive care unit (ICU). The patient had multiple 
comorbidities and presented opportunistic infections after late kidney trans-
plantation, which is not commonly reported in the medical literature. Research-
ers [6] report that complications such as opportunistic infections in the short 
term after kidney transplantation commonly have favorable outcomes, unlike 
the case described here. The patient was recruited and accepted to participate in 
research carried out in the ICU with CAEE number: 91988318.6.0000.5336— 
Brazil. The case is reported here for sharing with colleagues. 

2. Case Report 

Female patient, 57 years old, Brazilian, arrived at the hospital emergency room 
on 01/06/2020 complaining of persistent diarrhea, cough and malaise for about a 
month. She reported losing approximately seven kg in this period. Patient with a 
previous history of kidney transplantation three years ago, systemic arterial hyper-
tension (SAH), hypertriglyceridemia and type 2 diabetes mellitus (DM). The pa-
tient used medications at home, such as tacrolimus, mycophenolate sodium (MFS), 
predsim®, hydrochlorothiazide®, genfibrozil®, enalapril®, formoterol®, in addi-
tion to recombinant human insulin (RHI). 

The patient was transferred to the nursery on 01/08/2020 for investigation of 
refractory diarrhea. After five days of hospitalization, she was transferred to the 
ICU due to tachypnea and worsening of the breathing pattern. Upon physical 
examination on admission to the ICU, the patient was lucid, oriented, commu-
nicative and spontaneously ventilating with slight respiratory effort. She was 
afebrile, without analgesication, with spontaneous diuresis, tachypneic and with 
metabolic acidosis. The score on the Simplified Acute Physiology Score 3 (SAPS 
3) scale was 65 points and the probability of death was 46.13%. She had systemic 
blood pressure (BP) 110/70 millimeters of mercury, heart rate (HR) 120 beats 
per minute, respiratory rate (RR) 32 respiratory incursions per minute and oxy-
gen saturation (SpO2) 97%. The laboratory data are displayed below on Table 1. 

Chest tomography revealed opacities with ground-glass attenuation diffusely 
distributed in both lungs, probably related to an infectious process by opportu-
nistic germ, leading the medical team to consider a diagnostic hypothesis of 
CMV pneumonia or Pneumocystis jirovecii. Treatment with ganciclovir and 
bactrim was initiated for cytomegalovirus and/or pneumocystosis due to a pre-
vious history of kidney transplantation and continuous use of immunosuppres-
sants and corticosteroids for immunosuppression. 
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Table 1. Laboratory data of the patient. 

Laboratory tests Results 

Hematocrit 26.1% 

Leukocytes 4.480/UL 

Platelets 147.000/UL 

Creatinine 3.60 mg/dL 

Urea 132 mg/dL 

pH 7.50 

Arterial lactate 1.2 mmol/L 

C-reactive protein (CRP) 7.8 mg/dL 

Prothrombin Time (PT) 26.6 seconds 

Potassium 3.2 mEq/L 

Sodium 146 mEq/L 

Magnesium 2 mg/dL 

Albumin 2.5 g/dL 

Source: research data. 
 

On 01/12/2020, the patient worsened her breathing pattern and non-invasive 
ventilation (NIV) was started. During an attempt to remove NIV, the patient 
presented a drop in SpO2 and ventilatory support with invasive mechanical ven-
tilation (IMV) was required. Acidosis was corrected with the infusion of sodium 
bicarbonate, however the prothrombin time was extended. During the day, the 
patient renal function worsened. The results of the CMV antigenemia and IgM 
sorology tests were negative. On 01/13/2020, the patient presented a score on the 
sequential organ failure assessment (SOFA) scale = 3, quick SOFA (qSOFA) = 0. 
Upon medical examination, the patient was without sedation, understanding 
and obeying commands, with isofotor-reactive pupils and mild dyspnea, which 
improved after adjustments in the IMV parameters. Lung auscultation showed 
crackling at the base of the right lung. Laboratory tests showed baseline creati-
nine of 4 mg/dL, sodium 150 mEq/L and potassium 3 mEq/L. The medical team 
suggested that hypernatremia and hypokalemia were due to the use of diuretics, 
which were discontinued. 

On 01/14/2020, the medical team considered the possibility of extubating the 
patient, two tests were performed with Ayre, but without success due to the ab-
dominal press and hypoxemia, therefore she stayed with IMV without the need 
for sedation. The cytological examination, made from the bronchial aspirate 
collection, showed rare cylindrical hair cells: 150 cells with neutrophilic predo-
minance. The SOFA score was 6 and qSOFA equal to 0. On 01/15/2020, the pa-
tient continued to use ganciclovir, however the medical team didn’t noticed any 
improvement in the infectious condition. Baseline creatinine showed a result of 
1.8 mg/dL. The patient persisted with diarrhea, hypernatremia and negative fluid 
balance. On 01/17/2020 she had a SOFA score of 4 and qSOFA 1. On 01/18/2020, 
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PT and hypernatremia were corrected and there was an improvement in renal 
function, however diarrhea persisted. Weaning was performed with Ayre, and 
the patient evolved with a good breathing pattern, then extubation was per-
formed and NIV started. On 01/19/2020, the patient again presented hyperna-
tremia, dyspnea and tachycardia. Reintubation and support with VMI were re-
quired. On this day, the patient received sedation with fentanyl® and proprofol® 
and the vasopressor norepinephrine®. The result of the polymerase chain reac-
tion (PCR) examination of the bronchial lavage was positive for cytomegalovirus 
and pneumocystosis. 

On 01/20/2020, a bedside ultrasound was performed, showing pattern B in all 
pulmonary fields with confluent B lines, indicating probable respiratory failure 
due to pulmonary congestion. Later on the same day, on physical examination, 
the patient had mydriatic and non-photoreactive pupils and distended abdomen. 
Blood gas analysis showed severe metabolic acidosis (HCO3 11 mEq/L and EB 
−14.7 mEq/L) partially compensated with pH 7.24. The result of the CRP test 
was equal to 3, and the medical team considered the diagnosis of sepsis to be un-
likely. The patient presented a worsening of pulmonary compliance. Added to 
that, she suffered a severe distributive shock demanding high doses of vasopres-
sors, noradrenalineal at 0.88 mcg/kg/min and vasopressin® 0.04 UI/min. She al-
so received doses of antibiotics, such as polymyxin B® 500,000 UI (5 bottles) and 
2 grams of meropenem®. In addition, the patient had severe hemodynamic in-
stability, which did not allow hemodialysis, nor the transport to the radiology 
center for tomography. The patient had been worsening in her general condition 
and died after nine days of admission to the ICU due to CKD in the final stage. 
During the ICU stay, the patient used the medications: meropenem®, 5% glucose 
injectable solution, RHI, polymyxin B®, sodium chloride, amiodarone®, fen-
tanyl®, etomidate®, rocuronium®, furosemide®, sulfamethoxazole®, ganciclovir®, 
metoclopramide®, ranitidine®, heparin®, hydrocortisone® and dipyrone®. 

3. Discussion  

Organ transplantation is a possibility to improve the quality of life of people in 
the treatment of various diseases. Since the beginning of organ transplants, the 
kidneys were the first organs transplanted in a successful intra-abdominal open 
kidney transplant performed by Lawler in 1950 [8], thus, kidney transplantation 
offered new hope to patients with CKD by promoting a prolongation and an 
improvement in the quality of life [9]. After kidney transplantation, combina-
tions of immunosuppressants are prescribed to prevent allograft rejection [10]. 
So, immunosuppressive agents decrease episodes of acute rejection and subse-
quent loss of organs, which leads to allografts with greater durability and longer 
survival for the patient [8]. 

The patient in this report underwent kidney transplantation three years ago 
and has been using immunosuppressants since then, such as MFS and tacroli-
mus®. According to studies in animal models [11], the acceptance/tolerance of 
an allograft is an active process often determined by the presence of regulatory T 
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cells (Tregs) [12]. In patients with allograft tolerance, several immune cells are 
involved in suppressing the adverse immune response. Regulatory B cells (Breg) 
produce immunosuppressive mediators, such as transforming growth factor 
(TGF) −β and interleukin (IL) −10, which inhibit the differentiation of CD4+ T 
cells with an inflammatory phenotype and proliferation of Treg cells. In addi-
tion, these mediators modulate the development of the main immune system 
suppressor cells, T cells. These cells, through various mechanisms, confer sup-
pression to the immune system, mainly through immunosuppressive cytokines, 
M2-macrophage development and consumption of IL-2 [13]. 

In a clinical context, it is important to consider the effects of immunosuppres-
sive drugs on Tregs. Treatment with calcineurin inhibitors, such as tacrolimus, 
reduces the viability and proliferation of Tregs [14], in the same way that it has 
been shown to inhibit the clonal expansion of virgin T cells and the development 
of cytotoxic and memory T cells [15]. The effects of MFS on Tregs appear to be 
more variable [16] [17] [18], while glucocorticoids do not appear to affect Tregs 
[19]. Thus, the patient in the present report received medications that prevented 
transplant rejection, but on the other hand left the immune system fragile and 
vulnerable to opportunistic infections. A meta-analysis [20] examined the results 
of patients with kidney transplantation whose primary immunosuppression was 
based on inhibitors of mTOR compared to immunosuppression based on calci-
neurin inhibitors, such as tacrolimus, and it was shown that patients treated with 
inhibitors of mTOR had a 51% reduction in CMV infection compared to those 
treated with an antimetabolite associated with calcineurin inhibitor. The study 
also showed that the use of MFS is associated with a significantly higher risk of 
CMV events [21]. 

Another study [22] follows kidney transplanted patients and showed that, af-
ter one year of transplantation, 5 infections by BK virus (BKV) and 60 infections 
by CMV were recorded, which regression analyzes demonstrated that the only 
risk factor independent for the development of these opportunistic infections 
was the dose of tacrolimus which, in overdose, results in toxicity and opportu-
nistic infections that have detrimental effects on renal allograft results [23] [24] 
[25] [26] [27]. In the present report, it can be seen that in addition to the fragility 
of the patient’s immune system, the administration of the calcineurin inhibitor 
may also have contributed to the development of CMV infection. So, reducing 
the dose of immunosuppressants to suit the individual needs of the patient can 
prevent late opportunistic infections in kidney transplanted patients, consequently 
leading to increased survival. 

One of the main causes of morbidity in immunocompromised patients is 
pulmonary infection by opportunistic pathogens. In general, CMV infections 
appear between the first to the sixth month after transplantation [28] and are not 
frequent after three years of transplantation, as occurred in the present report. 
CMV is a double-stranded DNA virus that replicates within cells using the host’s 
cellular machinery, being the most common viral pathogen that occurs after 
kidney transplantation [21]. As soon as the patient was admitted, the possibility 
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of an opportunistic infection arose due to the history of kidney transplantation, 
the continuous use of immunosuppressive drugs and the chest tomography, which 
showed opacities with ground-glass attenuation in both lungs. Thus, the medical 
team started the treatment with ganciclovir, which is the initial choice treatment 
for CMV infections [29] and bactrim due to the hypothesis of CMV pneumonia 
or Pneumocystis jirovecii. Pneumocystis jirovecii is an opportunistic fungal pa-
thogen that causes life-threatening pneumonia in immunocompromised indi-
viduals, including patients with AIDS, cancer and organ transplants [30]. In ad-
dition, Pneumocystis jirovecii can occur in individuals with impaired innate 
immunity through corticosteroids, CMV infection, or lack of humoral or cellular 
immune functions [6]. 

In the present report, it is observed that the patient had several criteria of sus-
ceptibility to opportunistic infection by Pneumocystis jirovecii fungus, which 
can occur in the first six months, that is, in newly transplanted patients, being 
uncommon after three years of kidney transplantation [6]. Another important 
factor is that the use of calcineurin inhibitors in organ transplantation can also 
increase the incidence of Pneumocystis jirovecii infection [31] [32]. Therefore, 
in the present case, the presence of opportunistic infections contributed to an 
infectious condition that was difficult to control, contributing to the worsening 
of the patient’s general condition. 

The patient also had a difficulty to control hypernatremia. Hypernatremia is 
characterized by the concentration of sodium in the blood above 145 mEq/L per 
liter of blood. Disorders like this, called hydroelectrolytic disorders, are common 
in the clinical picture of sick patients admitted to the ICU and require special 
attention, because depending on the intensity, they can represent risk of death 
and sequelae to the patients [33]. The kidneys are the main route of sodium ex-
cretion, so if the kidneys are unable to properly perform their function, sodium 
can be retained in the body and cause various symptoms, such as fluid retention 
and weakness, with the central nervous system being the main organ reached 
[34]. The patient in the present report was kidney transplanted and, during the 
ICU stay, worsened her hypernatremia, which suggests a progressive worsening 
of renal function. 

In addition, creatinine is one of the most used markers in the evaluation of 
renal function. It is a residual product of creatine, and its production is depen-
dent on muscle mass and therefore does not present large daily variations [35]. 
Plasma creatinine levels reflect the glomerular filtration rate, since it can only be 
excreted by the kidney. High levels of creatinine indicate a deficiency in renal 
functionality, increasing significantly and rapidly in cases of renal failure [36]. In 
the present report, creatinine initially showed an upward curve and a subsequent 
decline, however, it maintained increased values during the ICU stay, showing 
impairment of renal function. 

Another important factor to consider in the present case is the presence of 
comorbidities, such as DM and SAH. According to [37] [38], when the kidney 
transplant patient has DM, the risk of cardiovascular disease is high, which may 
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determine a decrease in the survival and in the duration of the graft. However, 
due to the extensive cardiac evaluation that precedes kidney transplant surgery, 
cardiovascular causes are responsible for only one third of deaths, with non- 
cardiovascular causes being responsible for two thirds of deaths. Although care-
ful attention to universal preventive measures to reduce the risk of cardiovascu-
lar death can be useful in the diabetic population [39], efforts to improve long-term 
kidney transplantation in subgroups with diabetes will have to focus on reducing 
non-cardiovascular deaths, especially infections associated with types and do-
sages of immunomodulation [40]. In addition, in diabetic patients, the risk of 
complications associated with infection is five times greater. Moreover, SAH is 
considered an important cardiovascular risk factor and is suggested as a strong 
non-immunological predictor for graft and patient survival [41] [42]. Thus, de-
spite all therapy instituted, the patient started to present a general and progres-
sive worsening of the clinical picture, with respiratory failure, metabolic acidosis, 
hemodynamic instability and severe distributive shock, which, in addition to the 
opportunistic infections acquired in the late kidney transplantation, contributed 
to the patient’s death. 

4. Conclusion  

In the present report, it was observed that after late kidney transplantation the 
fragility of the immune system caused by the use of immunosuppressants to 
prevent allograft rejection in a patient with comorbidities, such as SAH and DM, 
contributed to the development of severe infection by CMV and Pneumocystis 
jirovecii. The case evolved with loss of renal graft function and worsening of the 
general clinical picture, and despite the drug therapy instituted during the ICU 
stay for infection control, the patient died. Therefore, adjusting the doses of 
immunosuppressants to individual needs can be an important measure for the 
maintenance of an adequate immune system, and consequently avoid late op-
portunistic infections and death outcomes. 
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